The disease complex, leishmaniasis, is a neglected tropical vector-borne disease caused by obligate intracellular protozoan of the genus *Leishmania*. Broadly, it manifests as visceral leishmaniasis (VL; also known as kala-azar), cutaneous leishmaniasis, and mucocutaneous leishmaniasis.\[[@ref1]\] VL is the most severe form of leishmaniasis, caused by the *Leishmania donovani* complex: *L. donovani*, the causative organism of VL in the Indian subcontinent and Africa; *Leishmania infantum* (*Leishmania chagasi*) which causes VL in the Mediterranean basin, Central and South America. It is transmitted by sand flies (*Phlebotomus* species) as extracellular flagellated promastigotes and replicate as intracellular, aflagellated amastigotes in mononuclear phagocytes in mammalian host. Worldwide, around 0.2--0.4 million VL cases occur each year, 90% of which occur in just six countries including India, Bangladesh, Sudan, South Sudan, Brazil, and Ethiopia.\[[@ref2]\]

HIV-VL co-infection is also emerging as a major threat and has been reported from more than 35 countries. Initially, the majority of the patients were reported from South-Western Europe, but the number of co-infected patients is increasing especially in Ethiopia, Brazil, and South Asia.\[[@ref3][@ref4]\] In India, two large studies from the hyperendemic region of Bihar reported HIV-VL co-infection in 1.8--4.5% patients.\[[@ref5]\]

VL is fatal, if left untreated and is characterized by prolonged fever, hepatomegaly, splenomegaly, pancytopenia, progressive anemia, and weight loss. Around 50% of patients in Sudan and 5--10% in the Indian subcontinent develop dermal leishmaniasis after recovery of VL characterized by indurated nodules or depigmented macules called post kala-azar dermal leishmaniasis (PKDL).\[[@ref1][@ref6]\] It serves as a reservoir of infection, and its effective treatment is essential for VL elimination.

For diagnosis of VL, parasite demonstration in spleen remains the "gold standard" but the risk of life-threatening hemorrhage is a limiting factor. Other serological tests such as ELISA, IFAT, DAT, etc., with high specificity and sensitivity, are available. However, their use in field is limited by the fact that they are expensive, cumbersome besides requiring skilled personnel and electricity. It is also a technically demanding. The Rapid immunochromatographic test, using rK39 antigen (conserved in the kinesin region of the parasite) which has been evaluated extensively. It has high sensitivity (\>98%) and specificity with the exception that a varying proportion (10--32%) of healthy individual from the endemic region may test positive due to exposure to *Leishmania*. Molecular tests such as polymerase chain reaction (PCR) and quantitative PCR are rapid and highly sensitive test for diagnosis and prognosis of leishmaniasis in the future but are technically demanding.\[[@ref7]\] Thus, VL case definition includes fever for 2 weeks, splenomegaly, weight loss and with a positive K39 rapid test/parasitology. In East Africa, the sensitivity of these rapid tests is significantly lower.\[[@ref7]\]

The treatment of VL is challenging as the armoury of antileishmanial drugs is sparse, consisting of pentavalent antimonials, Amphotericin B (AmB) and its lipid formulations, miltefosine, and paromomycin (PM). For several decades, pentavalent antimonials (Sb^v^) have been used as the first line drug. However, widespread resistance to the drug has developed in North Bihar and neighboring areas of Nepal.\[[@ref8][@ref9]\] AmB deoxycholate has been used with excellent cure rates (CR \~ 100%) at doses of 0.75--1.0 mg/kg for 15--20 intravenous infusions in this region. However, infusion-related rigors and high fever are common. Nephrotoxicity is frequent, and hypokalemia, myocarditis are other uncommon adverse events. Therefore, AmB treatment warrants close monitoring and hospitalization for 4--5 weeks which escalates the treatment cost.\[[@ref10]\] Various lipid formulations of AmB have been introduced to minimize the side effects; however, cost has been the limiting factor, but due to negotiation with WHO, Gilead Sciences (Foster City, US) agreed to supply its liposomal-AmB (AmBisome; L-AmB) at 10% of the market cost (20 US\$) to the developing countries (now the drug is available at \~16 US\$/vial for India and other developing and poor countries). In a recent development, Gilead signed a partnership agreement with WHO to donate 445,000 vials of AmBisome over 5 years. L-AmB was used in a single dose of 5 mg and 7.5 mg/kg with a CR of 91%, and 90%, respectively.\[[@ref11][@ref12]\] In India, a phase 3 study, in which a single dose of 10 mg/kg of body weight L-AmB, was compared to the conventional AmB deoxycholate administered in 15 infusions of 1 mg/kg and was found to be equally efficacious with a CR of \>95%. The preferential pricing, along with a single day of hospitalization, makes a single infusion of the liposomal preparation an excellent option for this region.\[[@ref13]\] WHO has recommended single dose (10 mg/kg) L-AmB as the most preferred regimen for the treatment of VL in the Indian subcontinent.\[[@ref1]\]

Miltefosine is the first oral antileishmanial agent registered for the use in India in 2002 following a phase 3 trial in which a dose of 50--100 mg/day for 28 days resulted in a long-term CR of 94%.\[[@ref14]\] It has been the backbone of the elimination program in India, Nepal, and Bangladesh for its ease of use and applicability in the control program. However, after a decade of use of the drug in the Indian subcontinent, the relapse rate doubled, and its efficacy appears to have declined.\[[@ref15]\]

PM sulfate (11 mg base), in a dose of 15 mg/kg for 21 days, cured 95% patients and was approved by the Indian Government in August 2006 for the treatment of patients with VL.\[[@ref16]\] However, its parenteral administration is a major hindrance for being used in a control program of a developing country, and further monotherapy with PM might increase the chance of resistance as is true for aminoglycosides.

In India, the present treatment guidelines includes a single dose of 10 mg/kg of L-AmB at the district level where cold chain requirement for L-AmB (\<25°C) can be maintained or combination therapy consisting of 10 days each of miltefosine and PM are the preferred treatment options in the Indian subcontinent.\[[@ref1][@ref11][@ref17]\] The combination of sodium stibogluconate (SSG) with PM for 17 days is the treatment of choice in East Africa and Yemen, whereas L-AmB up to a total dose of 18--21 mg/kg is the treatment of choice in the Mediterranean Basin, Middle East, Central Asia, and South America.\[[@ref1][@ref18]\] Kala-azar Elimination Program, launched in India, Nepal, and Bangladesh a decade ago, has borne fruits, with the incidence of VL coming down significantly in all the three countries.

For PKDL in India, 60--80 doses AmB at 1 mg/kg over 4 months or miltefosine for 12 weeks are the recommended regimens, but the compliance is poor. In East Africa, most of PKDL lesions heal (85%) spontaneously in a year, so treatment is not warranted. However, SSG (20 mg/kg/day) for up to 2 months or a 20-day course of L-AmB at 2.5 mg/kg/day are given to patients with severe or disfiguring disease, those with lesions that have persisted for \>6 months, those with concomitant anterior uveitis and young children with oral lesions interfering with feeding.\[[@ref1]\]

For HIV-VL co-infection, liposomal Amphotericin infused at a dose of 3--5 mg/kg/day or intermittently for 10 doses (on days 1--5, 10, 17, 24, 31, and 38) up to a total dose of 40 mg/kg is recommended. Along with it, patients should be started on antiretroviral therapy and secondary prophylaxis should be given until the CD4 counts are \>200/μl.\[[@ref1]\]

The dwindling efficacy of drugs and the emerging resistance of the parasite to antileishmanial drugs suggests that the currently used monotherapy needs to be abandoned. Further, the strategies to prevent drug resistance should be implemented as treatment options are limited.\[[@ref19]\] Also, there is an urgent need to discover newer drugs with antileishmanial activity.
